Penelitian untuk mengetahui keuntungan usaha penggemukan sapi telah dilakukan di Jawa Timur. Penelitian bertujuan untuk menganalisis pendapatan atas biaya pakan melalui pemberian pakan lokal. Penelitian dilakukan pada periode Juli-September 2010 dan Januari-Maret 2011, masing-masing merepresentasikan musim hujan dan kemarau. Bangsa sapi yang digunakan adalah sapi PO dan sapi persilangan PO dengan Simental (SimPO) dan Limousin (LimPO). Usaha ini meliputi peternakan rakyat dan skala medium, masing-masing memiliki 1-2 dan 10-20 ekor sapi jantan per peternak. Periode yang diamati adalah 58 hari dan 46 hari pada musim kemarau dan penghujan dengan parameter pertambahan bobot sapi, jumlah pakan serta harga input dan output. Rata-rata pertambahan bobot badan dan pendapatan atas biaya pakan dianalisis dengan uji-t yang menunjukkan bahwa pada peternakan rakyat sapi SimPO memberikan pendapatan atas biaya pakan yang signifikan paling tinggi dibandingkan dengan PO dan LimPO, sedangkan skala medium dicapai oleh sapi LimPO. Usaha penggemukan pada peternakan rakyat menghasilkan pendapatan atas biaya pakan yang hampir sama atau lebih tinggi dibandingkan dengan skala medium pada musim kemarau dan penghujan. Usaha skala medium harus mengeluarkan biaya pakan hampir mencapai 70% dengan perolehan bobot badan hampir sama pada usaha peternakan rakyat. Usaha penggemukan sapi persilangan di tingkat peternakan rakyat mampu bersaing secara ekonomis dengan usaha skala medium.
INTRODUCTION
The value of livestock produced in East Java by 2010 was IDR 8,170 billion (in 2000 prices), the highest among Indonesia's 33 provinces and accounting for 33.6% of Indonesia's total livestock GDP (Badan Pusat Statistik, 2011) . Livestock production directly supports rural livelihoods, with approximately 1.9 million households involved in livestock farming (Ditjen Peternakan, 2010) . East Java has the largest number of beef cattle in Indonesia, accounting for 32%, as reported by the recent livestock census (Kementan-BPS, 2011) . In pursuit of Indonesia's beef self-sufficiency, the Provincial Government of East Java launched a program called 'Sapi Berlian' with the aim of producing 5 million calves within 5 years. This program is an enhancement of the previous program to provide artificial insemination for one million cows. It has been projected that to meet the targets of the Sapi Berlian program beef production would have to increase by 2.67% per year, requiring extraordinary actions to be realized (Kadir, 2009) . Beef cattle production in East Java is mainly in the hands of small farmers with 1-2 cattle, but there are also some medium-scale fattening enterprises of 10-20 cattle and a few large, commercial-scale operations of more than 3,000 cattle. There has been an increase in small-and medium-scale cattle fattening operations in East Java, with 10-20 bulls fattened during a production period.
The small-and medium-scale enterprises are still more dependent on low-input feeding systems with limited or no cash inputs. Hanifah et al. (2010) stated that the use of rice straw by farmers in East Java involves drying the straw for 3-4 days and storing it in lofts over feeding pens.
Other feeds such as rice bran, molasses, tofu waste, and cassava are also fed to the cattle, but these are mostly for dedicated fattening operations. Feed costs typically represent 70% of the production cost in producing beef. As a necessary step to remain profitable, beef cattle producers should be monitoring and making decisions based initially on the 'income over feed costs' (IOFC). This measure does not account for differences in the investment necessary to support the production system. IOFC is a gross margin concept that can be used as a preliminary indicator of whether the fattening operation is viable in the short run. Ishler (2010) reported that income over feed cost could be used to manage profitability in a typical dairy cattle operation with large seasonal variation in milk production. It would be expected that the measure would be similarly useful in a beef cattle fattening operation.
The objective of this study was to analyze the IOFC realized by cattle-fattening operations in East Java using feeding strategies based on local feed sources of the farmers. It was hypothesized that IOFC would differ between (1) small-and medium-scale operations; (2) PO and Europeancross breeds; and (3) wet and dry seasons.
MATERIALS AND METHODS
Experiments were conducted in the Districts of Malang, Pasuruan, and Probolinggo. This allowed observation of cattle-fattening operations within the context of different feed resources and management systems, including both small-and medium-scale operations. Small-scale producers owned 1-2 bulls while medium-scale producers fattened 10-20 bulls in one period. The cattle breeds included local Ongole cattle (PO) and European crossbred cattle, namely, Limousin and Simmental with PO (LimPO and SimPO). None of the medium-scale farmers fattened PO cattle (Table 1) .
A total of 93 cattle belonging to 60 farmers were monitored during the study (Table 1) . A survey of the participating farmers was also conducted. There were 42 small-scale farmers and 18 medium-scale farmers, with 27 PO, 36 LimPO, and 30 SimPO cattle. None of the medium-scale producers had PO cattle. The study was conducted during two periods, July-September 2010, representing the dry season, and January-March 2011, representing the wet season. The period of fattening was 58 days in the dry season and 46 days in the wet season. The variables measured by 
RESULTS AND DISSCUSION

Farmers' Characteristics
The farmers' characteristics were similar to those of cattle producers in general, including age (averaging 47 and 41 years respectively for husband and wife) and education level (elementary school only). The average household size was 4.1 persons, suggesting that family labor was available to help manage the cattle operation, though most of the family members were in schooling. Farmers' experience in fattening operations was much less compared to their experience in cattle production in general, averaging 5.3 years compared with 16.2 years. Besides farming, off-farm or non-farm wage work was common as a secondary job.
Farmers owned almost 1 ha of land on average, of which only one third was paddy land. Most of farmers (68%) did not own paddy land, only dry land and house yard. The most common crops planted in this land were food crops, with three crops per year of rice and/or maize in the paddy fields, and maize and cassava in the dryland fields. On average, farmers managed 3.4 cattle of which 39.5% were young bulls. At the time of interview, most of the farmers were willing to have more bulls for fattening, up to 3.6 young bulls on average. The main reasons for not reaching this capacity were limited income (43%) and the high price of young bulls (34%). Almost 60% of the farmers fattened young European cross bulls (LimPO and SimPO) due to the higher price they bring and the faster growth rate compared to the PO. This indicated the business orientation of the farmers.
In terms of the period of the fattening operation, most of the small-scale farmers reported that there was no specific period of time to sell the fattened bulls. They kept them for an average of 24 months before selling. The medium-scale farmers, who were more specialized, fattened their animals for an average of 6-8 months.
Expenditure on Feed
During the wet season, all of the farmers used grasses (native grass as well as planted elephant grass) to feed the bulls. In the dry season, 93% of the farmers used rice straw as the basal diet. About 41% of the farmers fed gliricidia and leucaena and 40% used corn stover if rice straw was not available. Very few small-scale farmers gave feed supplements (mostly salt and, very rarely, rice bran). Among the medium-scale farmers, the most common feed supplements given were rice bran (76%), cassava (19%), and tofu waste (5%). The ration of these feed supplements changed over time depending on their relative prices. At the time of interview, the price of rice bran was considered expensive at IDR 2,500/kg. Table 2 shows the average daily expenditure on feed by category of operation. Note that this does not include feeds collected by the farmer at no monetary cost. The lowest expenditure was incurred in the dry season by small-scale farmers who raised PO bulls (about IDR 3,500). In general, small-scale farmers expended IDR 4,000-6,000 for feeding LimPO and SimPO bulls, with no consistent differences between wet and dry seasons. Medium-scale farmers incurred higher average expenditure on feed, averaging between IDR7,000 and IDR 7,500 for both LimPO and SimPO bulls in both dry and wet season. In the medium-scale operations, feed inputs were almost entirely dependent on purchasing feed resources, for concentrates and grasses as well as rice straw. These estimates for feed expenditure were low compared to previous studies that found expenditure to be in the range of IDR 10,000-16,000/head for LimPO and SimPO cattle under cooperative fattening operations in Yogyakarta and Central Java (Soeharsono et al., 2011) . Table 3 shows the average daily growth rates (ADG) during the dry season. As expected, PO bulls (in small-scale operations) showed the lowest growth rate at 0.14 kg/d. Small-scale
Growth Rates
Income Over Produc in Beef Cattle Operation (A. Priyanti et al.) farmers achieved significantly higher ADG with SimPO bulls, averaging 0.41 kg/d. For mediumscale operations, there was no significant difference in ADG between breeds (LimPO and SimPO), at 0.35-0.40 kg/d. This considered a low gain for crossbred cattle due to price of cattle liveweight was low at the time, while that of feed price was high. Farmer had not given optimal feed on this operation. Most important, there was no significant difference between the growth rates achieved by small-and medium-scale farmers with the same breeds.
Growth rates were no different during the wet season (Table 4) . Again, the mean ADG of PO cattle was significantly lower than for the European crosses at 0.21 kg/d, though the growth of LimPO cattle in small-scale operations was only somewhat higher at 0.26 kg/d and the difference was not significant at the 10% level (P=0.0138) due to a large standard error. SimPO cattle in small-scale operations achieved 0.41 kg/d, which was significantly higher than for PO (P<0.01). There was no significant difference between LimPO and SimPO cattle, whether in small-scale or medium-scale operations.
The growth rates for the study was found similar to previous study by Rianto et al. (2004) which liveweight gains of PO and LimPO were significantly different (P<0.05) being 0.24 and 0.47 kg/day. The experiment used bulls that were fed fermented rice straw provided ad libitum and given concentrate of 2.1% body weight. Likewise, Lestari et al. (2011) has found that average daily gain of Java bull and Ongole crossbred under intensive feeding management was not significantly different (P>0.05) of being 0.58 kg and 0.78 kg, respectively. Sahidah (2000) in Astuti (2004) stated that body weight of PO male aged 2-3 years have reached 201-366 kg with the daily gain of 0.62 kg. In addition, Purnomoadi et al. (2007) reported that Ongole crossbred bulls fed by ad libitum rice straw combine with 50% and 70% concentrate supplementation yield daily body weight gain of 0.45 kg and 0.62 kg, respectively. The much lower daily growth rate and feed expenditure for PO cattle in this study may indicate that these small-scale operations are not genuine fattening operations but just the way farmers keep bulls until around 3 years to sell when they need cash. However, the expenditure on feed and the daily growth rates achieved by European crosses in the medium-scale operations were also relatively low. The growth rates of these breeds were no different between small-and medium-scale.
Income over Feed Costs (IOFC)
Weller (1994) reported that liveweight gain is highly correlated with feed efficiency for growing animals. The average daily growth rates had a direct effect on the IOFC achieved in these fattening operations. Table 5 shows the results for IOFC for different breeds and scales in the dry season. For small-scale farmers, the IOFC for European cross cattle was three to four times that of PO cattle, with the mean for SimPO cattle significantly higher than PO (P<0.10) at 344,000 IDR/period. This was because the growth rate of SimPO cattle was higher than that of PO cattle, and this growth rate was more than sufficient to offset the greater expenditure on feed. This finding was similar to a previous study by NA : no medium farmers raised PO for fattening Prasetiyono et al. (2007) that shown beef cattle fed by ad libitum rice straw supplemented by rice bran and cassava-urea complex has given IOFC of IDR 7,500/head/day with daily gain of 0.85/kg/day. In comparison, Mayulu et al. (2009) had reported that Simmental crossbred beef cattle has given the highest IOFC of IDR 18,391/head/day being fed by complete feed based on ammoniated fermented rice straw. These figures indicated that changes in feed price due to changes in feedstuff influenced cattle performance, i.e. growth rate, and was a significant factor contributing to fluctuations in cattle finishing cost of gains and its profit.
Small-scale farmers also achieved higher IOFC than medium-scale operations for both LimPO and SimPO, with small-scale SimPO operations achieving the highest IOFC overall, significantly different from the medium-scale operation (P<0.05). Small-scale farmers had less expenditure on feed, which mostly consisted of grasses and agricultural by-products for which there was no cash outlay. For medium-scale fattening operations, IOFC for LimPO bulls was significantly higher than for SimPO bulls (P<0.10). Soeharsono et al. (2010) have shown that the income above variable cost of LimPO and SimPO medium-scale fattening operations in Central Java was higher than this figure. The difference was due to the lower growth rates achieved by farmers in this study, presumably related to lower expenditure on feed.
The results for the wet season are shown in Table 6 . Small-scale farmers again achieved significantly higher returns to fattening SimPO bulls (IDR 217,000) than either LimPO or PO bulls, and this return was significantly higher than that achieved by medium-scale operations for both SimPO and LimPO bulls. There was no clear-cut pattern between seasons. The small-scale farmers achieved somewhat higher returns for PO bulls but lower returns for the European cross bulls than in the dry season. The medium-scale farmers achieved somewhat lower returns for both European-cross breeds than in the dry season. In East Java, there is reasonably good rain throughout the year and farmers do not have difficulty in finding grasses to cut and carry during wet and dry seasons. Table 6 has shown that IOFC of the LimPO was the highest and significantly different (P<0.01). This finding had similar pattern with that one during the dry season, only the magnitude that make a difference. SimPO's IOFC at the farmers' operation was higher and significantly different to the medium scale of operation. This indicates that daily cost of feed at farmers' level was lower and could be compensated by its gain on growth, so that the revenue was considered higher.
CONCLUSIONS
The characteristics of farmers running small-scale beef cattle fattening operations in East Java are similar to those of cattle growing and cow-calf operations in the same districts. The distinguishing features of medium-scale farmers fattening operations were higher level of education and number of cattle owned. Feed expenditure by small-scale farmers was higher for European crosses than PO bulls. The daily growth rate of the crossbred was higher than PO cattle, which were only fattened in small-scale operations. At the small-scale operations, SimPO bulls gave a significantly higher return than either PO or LimPO bulls, likewise LimPO bulls gave a higher IOFC than SimPO bulls in medium-scale operations. This reflects that cash outlays for feed were about two-thirds that of medium-scale operations while the daily growth rates were similar. Nevertheless, small-scale fattening operations using European cross can be financially competitive with medium-scale operations in wet and dry seasons
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